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(57) Abstract: Phospholipid derivatives represented by Ihc general formula ( I ): (wherein [PGlk is a residue of a polyclycciol having 
a degree of polymerization of k; k is 2 to 50; R'CO and R*CO arc each independently acyl having 8 lo 22 carbon atoms; a' s are 
each independently an integer of 0 lo 5; b' s are each independently 0 lo I ; M is hydrogen, an alkali metal, ammonium, or an organic 
ammonium; and kl, k2 and k3 are numbers satisfying the relationships: 1 ^ kl ^ (k + 2V2, 0 ^ k2, and kl + k2 + k3 = k + 2). 
The derivatives are highly safe for the living body and can be favorably utilized in drug delivery systems such as liposome. 
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i7t!Hfy v ^7^y^xi;y > t75K*^*!)^7/^7^y, -fc^ 

5 K^^/K y /K^y -fea— A% -fe^5: K*-X2fr y A-^y -feci— ;l/*^7 7" K 
1 N 2 — y ^ h'fA'— 1 , 2-Wy*77 7f^3J)X y=y^^rn 

Jr^t-t*. ^^y>-^ ^y^fy^ ^A^^ftK ^rjy 
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^^^ifcUfc^i: bTfi. -#:igiy A x #My*°y— a. o/w 

/K£>#^\ ^^^^5 nmi^l 0 0 nm-Cfo5 0 t>t>^ 5 t;^^I©It 
ffi&y9<DM&H. ^©llfcfc 9 (Dm^-if 5 n m#>?> 1 0 n mt^tb^^I^ 



CD 



W^fb^ift^tfeGOffi^b. ^^M^pH^m&a^^tettifi (pH3. 0 

fcv># x ■esjx.f^ jgTMMi-^Tra:. 2 — 20% (w/v) ^^u< N 5 ~ 



1 — 5% (W/V) aWlfclX. 2 — 2. 5% (W/V) bv\ 
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mt&K joV>TT«. S«3tf<E>3tSa s 5 — 50 mM2W^ U < x 10 — 2-0 mM^£ 

-«Be#fc*5lt-SJ§Siat*0.ai^tt* 0 . 1 mM— 5 JLQ.xaMt^M:M L < > l fflM 
~10 0mM^$t)t|f^tv\ 

mm^mML. m^itm. nmm&%fc 

BET-CM^* bA^~ ^3 btiiUgi©) 3r?T;tfc£ £i/\> 



22 



( ) i ) 

WO 2004/060899 PCT/JP2003/0159T.9 

t»3&V^S x ^ij^^y 7Ky — A(7>M#{C«5 0 nm~2 /z 
m. ft^t;V©M5~10 0nm, m-^/P^a >-$r7Mi- <54§-^f:J: 5 0 n 

mmirm 2 
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S3fc£Sfc3 

»y *°y — A^[^|^±<DP H 1ie:ft*ofc-^^ F-f Kite: 

3 tmmfcmmte7km&(D-b<Dizmfei5tiz>o W£t%&3 t±%<mo&tz, m 
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mmf 



5 T^" 7 



it id b fc^&ISfciC SHtzfrife 4ttiO^ 



iA£>i\ JSt: 



X*$>Z>Z.b&mtfhthZ> 0 tilt* ^(Dl&K, &&ftm$>z^w 



(if UtB Lfcifi) &fr;tri.fcv\, £fc. JblEtf>J|g»j^*5£#:£ 



w.mM.f&mz.io\,^xu& ut^ngsm. mm-r^mm^nm^ t*^i& exit 



0. 1 10 0 OKfi^^^Ef^ b< . 0. 5 fab 2 0 0 



(it^^-) 1 ^ g(-*fb-C. 1*^5 00 



nmo 1 tfrRti U< . 1 0^^> 2 0 0 nmo 1 9 0* bV\ 
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nWLM-iafimk tr«, Wt\Z. miffl. j&ffiffl. MM. % 



: 2 



©£IJfc«fc:|EJ££;i'L5wfctt>fcv\, SATO 
PG. (6) RXFPG (8) *r«D«fBtt. -^tL^tb^^r-^^y-t y >-%lX$*? ? 

i 



o 
ii 

ch 3 (ch 2 ) 16 -co-ch 2 

O 

II i 

CH 3 (CH 2 )i 6 — CO-CH 

| O O O 

I II II II 

CH 2 OPO(CH 2 )2NHCCH2CH2COH 

O" 
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i?^7 1 7n^;^77f^ 1 ^ S—JVT 5: V 2 0. Og (2 6. 7mmo 
1) |^ ^ o n l 5 0 m L ^iBit 5 5 |»tfJI^A2. 2 

g (2 6 7mmol) £r»l b P >-JM ^ a Lfc„ ^O^f^tdM 

7Kr3^^^3. 5 g (34. 8 mm o 1 ) St^P^T 5 5 °CX~ 3 8f Ph1S1££: ft o tc 0 

^^5febfc^. i«^^^bfc 0 }ti?££M^ ^y/ntf;i/7;^-;i, (10 
0ml) ^JOx.. tSt'3 0^Wbfc o (8 0mL) gfc 

if-^v^— (2 0. 5g) £r#;/c 0 

^fife^l 2 

O 
II 

CH 3 (CH 2 ) 16 -CC-CH 2 

O | 
II I 

CH 3 (CH 2 )i e — CO - CH 

I O O O 

I II II II 

CH 2 OPO(CH 2 )2N HCCH 2 CH 2 CH 2 COH 

O" 

^f7n^MX77f^H^;- ^7 5 V2 0. Og (2 6. 7mmo 
1) Ul ^ n n /jv^ A 1 5 OmL^DitS S'C-Ci^U h }) J* 2 . 2 

g (2 6 7mmol) &W$Q U V ^fllW^ n cr /JvPi^^i: bfc 0 ^:<7>ig^K:&| 
7K^^^^4. Og (34. 8mmol) ^rAP^-C 5 5 °CT? 3 ^^SJ^^rtTo 
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jUTJU=i—/U (100ml) ^UX3 OftWfc^fc* *£bI 
^ (8 0mL) ttii. ^ilt5ii(a?)^T7n^;W7 7^ 
>V3L# ; —)VT %-i/-s?jV#-U— h<©^^ (-1-9 . 8 g) £r#fc D 

^iSM l 



O 
II 

CH 3 (CH 2 )i 6 — CO-CH2 

O I 
II ' 

CH 3 (CH 2 )i6— CO-CH 

O O o 

I II II H 

CH 2 OPO(CH 2 )2NHCCH2CH2CH2C— PG(6) 

O' 

■ 

"J^'T-Tn^ )V^s^-7 yf-^tV^-^ J —JVT % ^ h 4. 3g (5. 

O mm o I ) {^^ nn*;VA (25ml) ^*P^L. 45 < Ct'S^Uc 0 ^<D^a 
u ^/t^/WJ^i/ K (10m L) X^M Ufc^MT^ 9 * U 

yil. 6g (2 5mmol) SrAPx.. i^T. SH'* n^^^/war/M?^ ^ 
K 2 . 1 g (10 mm o 1 ) . ^)^T 5 S t° V 9 JT 0 . 6 g ( 5 . 3 mm o 
1) «rJ0*./to SM4 5t;-C'2»^^ofc 0 RM^^^^TLCICT 
*3£.;jfcofc. v^y X'fA'^U— Y*m\^KMM? hif^^J— (TLC) J- 

6 5: 2 5: 4<D^-g-^^:ffiV^c 0 K&l&TgU Wffl Ufc^iX* n^dr^/V^ 
WT^itii^ 9 Atei^ bfc8§-f ^-^m^Jlg (DIAI0N SK1BH) Kit U 

jVK/T^ V is/i?* <?-/U*/^&*ri/ KXttTir h W*^^ ^vl'* A'** f K"C 3 

« 
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y-;i-7^y©^4. 8 g *f fc 0 

'H-NMR (CDC 1 3 ) 5 0. 8 8 t^rTn^/vS^^^l/ 

d h>\ 5 l. 2 6l^f 7n^f;vl©^f l/yl^n hy, 8 1. 9 51^ 
sUfjl-M&lfcO-NH (C = 0) CH 2 CH 2 CH 2 COO-©^f^Sya h 
8 2. 2 9. 2. 3 1IC-NH (C = 0) CH,CH 2 CH 2 COO-©^f 
l/i/^/a hyj 3.2-4. 5 fc'^y- ? }) "fey ^^^(D^^W^^cr h >- N 

l£&(S0!l2 



O 
II 

CH 3 (CH2) 16 -CO-CH 2 

II I 

CH 3 (CH 2 ) 16 — CO-CH 

I O O O 

I II II II 

CH 2 OPO(CH 2 )2NHCCH 2 CH 2 CH 2 C — PG(8) 

O" 

v'XfT n ^ 7 7 f ^ /— AT^ ^Pflsf V— Y 4 . 3g (5. 

0 mm o 1 ) Ic^dd*;^ (2 5ml) &MtL, 4 5tfI#Lfc 0 ^<D? u 
d^/l/A^^^. v?^^^;^+v'K (2 0mL) Vtc*? ? ? V ir y 

^15. 3g (25mmol) ^PXL. ^V^T. n^f^/lofr/MCS^f * 

K2. lg (lOmmol) . z?* =f-JVT ^ J tf V 0 . 6g (5. 3 mm o 

M^^T^7 7A{c5iE^U/c^-r^^m^fle(DIAI0N SK1BH) l^il bfc„ i£ffi}£ 
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>0*£,H 4 . 5 g &#fc 0 

-'H-NMR (GDG I -,) i D % - 6—0, A&&t&Bk*-&--A'& 

5 l. 2 6t^T7PW^S©7 i f-^> / Syn 5 1. 9 5 \Z. 

^/l^l^&jfc^-NH (C = 0) CH 2 CH 2 CH 2 COO-©^f 

h>\ 5 2. 2 9, 2. 3 lt-NH (C = 0) CH 2 CH 2 CH 2 COO-©^ 
^uz/myv HV, 5 3. 2 — 4. StC^^i/yirU ^&5fc©y ^l/^a h 

HiSM 3 



o 
II 

CH3(CH 2 )i6-CO-CH 2 

II I 

CH 3 (CH 2 )i 6 — CO-CH 

I O O O 

I II II II 

CH 2 OPO(CH 2 )2NHCCH2CH2CH2C — PG(1 0) 

O" 

^r7n^^*77rf^n^/^7^yj//v^ i^-h4. 3g (5. 

Ommol) ^nD*;^ (25ml) ^ftli, 4 5 < C«Lfc„ ~ C3 ( 
a^^A^^td, S?;*^VW^2fr^>K (2 0mL) X^M^?** ^ y ir y >- 
19. Og (2 5mmo 1) ^Mtl. ^V^T. -J-y? n^^ix/P^/l^v^f $ K 
2 . 1 g (10 mm ol),^ f;W7 ^ S tT P 0 . 6 g ( 5 . 3 mm o 1 ) 
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4. 3 g £r#fc 0 

'H-NMR (CDC 1 3 ) £9. 5 0. 8 8 fc^^T u-f /l^5£$s^ ^/^^ 
a 5 l. 2 6tXr7n^;l/S©^5'^yS7'D 5 l.'.9 5fc^ 

/^AfS*©-NH (C = 0) CH 2 CH 2 CH 2 COO-Wfl/yI/o h 
>\ 5 2. 2 9. 2. 3 1IC-NH (C = 0) CH 2 CH 2 CH 2 COO-©^f 
l^yiynh^ 5 3. 2-4. 5 ^ y i? y >-Eti3fc<D^ ^ l/^^a h ^ 



ft|4 

(6) ^-^^i^y-fed— /Hh^ v 5 ^ f T a ^ ^*7> 7 7 f i^/H^ / - 

O 
II 

CH 3 (CH 2 )i 6 — CO-CH2 

II I 

CH 3 (CH 2 )i6— CO-CH 

I O O O 

I II II II 

CH 2 OPO(CH 2 )2NHCCH2CH2C — PG(8) 

O" 

f 7 o ^ 7 7 f v^^x ^ y ^ ^ i/^- h 4 . 2g (5. 

Ommo 1) IC^do^A (10ml) 4 5 X^-CMW bfc„ ^ tr 

cr^/lxA^^{^ ^p^/l^/M^S/K (2 0mL) b/c^ ^ ^ y -fe U 

^15. 3g (2 5mmol) ^Ox.. ^V^T. v^^c^jlsX jUt$*J4 5 

K2. lg (lOmmol) , ^f^7U^^^>0. 6g (5. 3mmo 
1) %Jmx.tL 0 ^tt4 5 0 C-e2^ra*5^^ofCo ^^^^MttiXy *^ 

zfu— h&m^?c.mm? n-v h^^^^— (tlc) Mj^tTW v^^ra-r 

UTOgiUUS^ ci n*;VA, p<^7— /K 7k 3* 6 5 : 2 5 : 4 <D*g#^ 
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y j\ i-frm^ yt^mmm (diaion skibh) i<im vt^ 0 $&mm^ * * / — 

8 g £r#fc 0 

'H-NMR (CDC 1 3 ) J:«?x 5 0. 8 8 v 4 S^^isffi* ^sU^zf 

a h>\ 8 1.2 6 |C7>f7 n^f;l/S(0^ f l/yl/o h V. 5 2. 2 9. 2. 
3 l^^^S^-NH (C = 0) CH 2 CH 2 COO-©^f^i/n h 
5 3. 2-4. SlJL^-^^^y-fey ^S^tO^^^^^C *f-lszfx* 

HJ£#1 5 

(7) 7=- h ^TrjJ-yy -fen— /H^^ i^^yW- ^f7H'fA'*^7rf^ :c ^ 

■ « 

o 
ii 

CH 3 (CH 2 )i 6 — CO - CH 2 



i?^f 7 o>f 7 7 f ; -^7 ? y f ^ M . 7g (2. 

Omm o 1 ) t^ nn*;UA (10ml) -Sr^x.. 4 5T:-T?m#b7co r<7>^ta 
i37^7VA^^^ N v^^l^/l^^S/ K (4 0mL) "C^jl? Vti^r h ? V 

t!)y29. 8g (lOmmol) &Mx.. ^cV^-C. 9 J*/9 XX+^^fA'ilA'tfi? 

KO. 8g (4. 0 mm o 1 ) . "f'AST ? J t° U 9 Jls 0 . 3g (2. 1 
mmo 1) ^*Pxl7co 4 5 °C"e 2 ^1*5- ftofc, R^-^0?«BttJ:IB 

tl^«^TLC{CT*3i^ofCo S^T^> ff(iSLfc^^^^^7 



CH 3 (CH 2 )i 6 — CO-CH 




CH 2 OPO(CH 2 )2N HCCH 2 CH 2 C — PG(40) 
O" 
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'H-NMR (CDC 1 3 ) J: 9 > 5 0. .8 8l^f7n^;H^f;l/iy 
n^, i 1. 2 6tXf7n^Al©^f WyS/D hy, 8 2. 2 9, 2. 
3 1|:n/N^fi3le©-NH (C-O) CH 2 CH 2 COO-©^f uyl^a f 
^ N 6 3. 2-4. 5 fd^ h^y^^f^l) "fey ^SjfeO^^-lx^^u y ^i/ 

(i) !)*°y-A©ii 

* a • pt ? j — jvmm (2:1) \z.m%-&*£KM., j^ski^- 

(y ifK7^^A) ic % ^«6 6 5°c{c^n?y.uxjov>fc i 5 smMttr^^ 

~!7Azk^f£ (pH5. 5) 1 0 ml &j)BX-^ mmz-Dtf ft fchtf^Ty? 
^-{dT^<M#bfc (-7-^^^X=i^P ) J3gR^tfJ^tb^^^-C) 0 ^£>flg® 
^W^^v^-flf— CfLt, 1 0 s t r o k e^WXUct, «^ 

TL^^^ey ts^— ^zf 4 &m^xy-4 itls? (0. 2/tm 

0. l/imX3Hk 0. 0 5 \i m X 3 WBl& 0 . 0 3/imX3|s!) 
y *°y — A^^^r^^C^^-^— ^IcA^ 6 5 0 0 0 r p mflitF H 1S^ 

Hi tfct> ±?f£}#-c x ^s^tKT'^pi^ y ^y-A^-fc^fii 0m 1 fclfc 
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/HIb«^^5 OmM) Xtf K*y/H^^^t8SR (Ig^^t^ : 3. 3 m g/m 1 ^ 



K^y/Kfv'yiie^Bifci (IP*>. *^^^^|£tt2. Omg/ml. 
»JIK*«tt2 0mM), ll#IHk BOWy^a^-KL*:. Kfciw*L«:£i& 

(2) y*°y- Kaym^t. 

K^y;nfv/y©y *°y- a— c^jf^te. _Liay **y- A5mi&©— 

— gP$r5io-C2p#tt7femSL (QELS) ^tCXSU^UfCo -^©^m. ^ 1 

nmm. 42W5. rn.mz.ttmm i 2 <d » #y— a-cw:. iih* 

/ml. fM&llifl*£ttl 5mM) 0 ifcfc. §M 

09 1X1*3. t£m^JM3^UU©y ^y — Afc£ x j@j£'fr#l8i (6 500 0 r 

fett^MM 1 3 S &J 2 0.9 mM. mMM 3 19.3 mM. MMM 3 fi&J 1 7 . 
2mM. >$mM4temi 8. 7mM)„ V^*b© P #y~A fc-t^ifc^gtt 

10 0 nmtSit'fcofc, 

(3) 7 y hx*<Dihtpffim&nm. 

— A^tit^&^-L ( 1 S£ 5 05 ; g^SW: 7 . 5mgK*y;VtW5ml/ 
kg), ^<Z>^. #gljkB#£ (2. 4. 8 . 24. 4 8. 72. 120. 1 6 8 B# 
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V I/Wl&l (0. 5mlHlml) £fr 



auc (o~oo> ^mvtc 



sr^*&v>y tfy-^ttmM2<D*$&mmmmm&<Dv >-mmn& (dspe; 

*tHB0il 3 4 <7)#PW 6-2 2 8 0 2 -^fg-^ JtMi {4 y*—1-*/ 3 -T/V • 
t-t^'*y'77^aP^, lilt, 1 0 31, 1 9 94^) 



te^isApufcy jKy-A© auc i^iibr. 
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1 







(nra) 


(%) 


AUCo^oodbS.D. 
(pg • hr/mLi) 


JL 


DSPE— PG(8)/HSPC/Cholesterol= 
2.08 mM/11 28 mM/7.68 mM 


92 


71.8 


3417±224 


2 


DSPE- PG(40)/HSPC/Cholesterol= 
0 72 mM/11 28 mM/7.68 mM 


76 


100.0 


3775±1038 
(n=4) 




DSPE— PG(6)Glu/HSPC/Cholesterol= 
2 08 mM/11 28 mM/7.68 mM 


94 


77.6 


4264±131 


susses 

** 


DSPE — PG(8)Glu/HSPC/Cholesterol= 
2 08 mM/11.28 mM/7.68 mM 


78 


96.6 


4284*249 


mmm 

o 


DSPE - PG(lO)Glu/HSPC/Cholesterol= 
2 08 mM/11 28 mM/7 68 mM 


83 


100.0 


4034*387 


i 


HSPC/Cholesterol= 
11.90 mM/8.10 mM 


91 


100.0 


452±98 


#jb« 

2 


DSPE/HSPC/Cholesterol= 
1.04 mM/11.28 mM/7.68 mM 


94 


100.0 


397±133 


3 


DSPPG(4)/HSPC/Cholesterol= 
1.04 mM/11.28 mM/7.68 mM 


125 


87.4 


317±129 


4 


DSPPG(6)/HSPC/Cholesterol= 
1.04 mM/11.28 mM/7.68 mM 


146 


80.4 


233±58 



DSPE-PG(8) : MM&i 4ti9 -£-f& 0 
DSPE-PG(40) : Mt&ffl 5 9 
DSPE-PGK6)Glu : MMW 1 «t K> 
DSPE - PG(8)Glu MMW 2 Id «t «5 -g-fifc,, 
DSPE-PG(lO)Glu : MMW 3 l£<fc 9 
HSPC : Tk^^AP^S* i?A>=* y V 

DSPPGK4)RG t DSPPG(6):#ia ;s F6-228012-§-^^x^:Sfc(Int. J. Pharm., Ill, 103 (1994)) 

. xm^ $ *vfc# y # y -t y ^jms^^ffc 

fife 0? J—>v\zM U fcm > hu xfe offi^TKftlfP l-if # l< & # £> ^ 
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«7K 



5. 0 W t % 

2. 0 w t % 

0. 5 w t % 

0. 5 w t % 

7. O w t % 



2 . O w t % 
0 . O 2 w t % 



7 3. O w t % 



^Mc^S>fc X y 7f^ 3 y V6 4 5 nig. ^ l^^o — ^2 9 9mg.&.tK5: y ^ 
fygg2 3nig (^EvMfcl : 1 : 0. 1) ^t^^-^ ^ ^ ]) "fe n — /l^yl^ y A' 

^r7p^ yi^^ 7 t * y — AsT 5 y^^liglM 5 £ ft -5 J: 

^£>6 O'Ci^Oiabfc^S^TKl 0 — 1 lmL £*g^JSg®3ft^ 1 0 



3 
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$ / — ;V 2 . 0 w t % 

T7-£ y is 2. 0 w t % 

yk-^V~^7--S- - 5 0_W-±-% = 

Utm^y^^ io. 0wt% 

tfy ^-m^xT/i' 2. 0wt% 

}-37iP —71^ 0 . 0 2 w t % 

/Pifi/y^!)3^ 2. Owt% 

)|#®J* 6 7 . 0 w t % 

y/tfy— io. Owt% 



(1) -=ey ^ ^-/V2^y ^-^Voc^w^/w^^tP (^12 0 0 0) -J^TTn 

^ h^ci/tfV Hr^-s^L^XsZ/ (fr^F1k2 000) (20 g, 10 mm o 1 ) 
\Z.hA"X-> (80mL) &tiUZ-. 1 1 Otl^ia, il^U. J^7kUfc„ 1, 1' 
— j&/U#=. ;V*?<4 3: PV—As ( 1 - 95g N 12mmol) £rtHJ*:. 4 Ot;T% ( 

t 

2 B#PfB&/S £ *fc 0 fU^y (1. 5 8g. 2 0mmol) x ^^Ta^/V* 
X7 7f^;H^/^7^ (7g, 9. 36mmol) ^MtL, 6 5^5 
iWa&S^iirfCo fcJ&m^^ic-V-^' (3 0 OmL) £A*W S£&fc *£bM- 
^rc^(4 0 OmL) &M±. 6 5 1 T« t 3 0 > 5 tfc^l tfc e 

mmvtc^m^mMvtio i^#jvis^^^/^-eoxm^iiHj^or^o/c 0 

%m^jV (4 0 OmL) t£T^j§?U, ®##J£ UT^a—t? — K# 7 O 0 3:1 g 

>- (2 0 OmL) lC-rftrft&&4K f£*tU ^tt9 8. 3%©*/^^ 
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£15. 3g (JRsfS5 4. 7%) £#fc 0 *kj&yn<D&$tt*. * ^/^U— h 
^^fcfl^nvh^77^- (TLC) iCj;t)^To/c„ MP!§l£g£Kra:^ n a 

^■s?/urn^ / — * yicov^, «5t®>-f h y ^ a 5 l ®*% 

* 

ftMtS&m 1 T?#fc^y 5^*° V ^r^r^y^-^- utspA** 5 /i^ {^=f-m 2 0 0 

0) v?^77n^A*^77f^H^ A\T 5 VleiOV^ ^Jfe#iJ 9 £ TOI 
{ciU-Cft^<DS!l^?rfTofc 0 g!l£Ufcjj£Jg:«/!?Ji5 0. 0TC-e£>o7c 0 ^<£>*£^ 

nnm 1 o wmi&&mt vx<Dwm) 

^StK^^^^t^^^^ y ^ (o. lg, 0. 13mmol) b3rf?yi)± 

VL—t\,s?jl,$\)j\, ^77P-fA'*X77f^H^/'-;l'75y(l g.0. 
1 7mmo 1) 2rSW7k (5ml) kz.WM VMWm>& L/c 0 fcjB£>*&iftfc3!g 
WtK (95ml) 5rlfc*K:8fc&lI»#U mWXi%— &n&* 5 -fe/W^Sr#fe„ 
#b^fe^^{c:oV^T^i^a!l^^g (NIC0MP Model 370 : ^l^3it#c5£#£t|gQ 
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mmm n 

X-?#?V -fed— A' y -J-^OW Y (Tl5^;^*5V^-Ck= 8. k 2 = 9 . 

_k4=44jj^^)_^ - - 



d"^^^y-fey^6. lg (O. Olmol) ^^f;^*^^K (50 
m 1 ) l^y !>^9. Og (O. 1 1 mo 1 ) ^rJOx.. 7 0*C 

(cftlSLLfcife^ jfejcW^Hlll 1- 4g (O. lmol) ^O^l, 1 2 l$FIR 
jE&*5rjfco*:. SEW" b y U *JET* ^#1— * 

M 5. 9 g 3:#fc„ 

i^ti^-^^^y-fei 3 — A' / "^"^ A^ V" — h^fcofc, 
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